This paper investigates the relationship between futures market development and economic growth using both dynamic panel and time-series methods in developed and emerging markets. The dynamic panel estimation results suggest that futures market development has a significant impact on economic growth. This finding is further supported by time-series analysis for individual countries in our data set.
Introduction
Several studies have shown that there is a positive relationship between a country's economic growth and the development of its financial market 1 . It is intuitive that well-developed financial intermediaries in a country with a well-functioning financial market increase the efficiency with which a greater amount of capital accumulation is facilitated and a greater amount of funds are allocated to profitable investments. However, researchers have not yet thoroughly investigated the underlying mechanisms that suggest a positive relationship between the degree of development of the financial system and economic growth. For instance, does the development of derivative contracts contribute to economic growth?
One major function of financial markets is to reallocate risk between different economic agents. On the one hand, reallocation of risk enables borrowers to tailor their risk portfolios and therefore, to achieve greater access to capital. On the other hand, savers become better able to diversify their risk and make more funds available for borrowing. As a result, an economy unquestionably gains from this efficient capital allocation generated from improved risk sharing. In a financial system, innovations such as derivatives are viewed as mechanisms to allocate capital efficiently and to share risk.
Derivatives markets are an integral part of a financial system. They allow markets to provide information about market clearing price, which is an essential component of an efficient economic system. In particular, futures markets widely distribute equilibrium prices that reflect demand and supply conditions, and knowledge of those prices is essential for investors, consumers, and producers to make informed decisions. As a result, investments become more productive and lead to a higher rate of economic growth. In addition, derivative instruments provide an opportunity for hedging risk, which in turn, leads to economic growth.
There have been numerous theoretical studies that demonstrate the link between financial risk and economic growth. Acemoglu and Zilibotti (1997) show that reducing financial risk through holding diversified portfolios allow agents to invest in high-return projects with a positive influence on growth. Angeletos and Calvet (2006) illustrate that improvements in entrepreneurial risk sharing through the introduction of new hedging instruments will have a positive effect on savings and medium run growth. Moreover, Turnovsky and Bianconi (2005) and Storesletten et al. (2004) show that idiosyncratic risks play an important role in aggregate risk; thus, reducing the idiosyncratic risks of economic agents leads to economic growth. Krebs (2002) also shows that a reduction in the variation in firm specific risk decreases the ratio of physical to human capital and increases the total investment return and growth.
On the empirical side, there are various studies that investigate the relationship between financial development and economic growth. Among many others, King and Levine (1993) , Beck et al. (2000) , Levine et al. (2000) , Jeong et al. (2003) , and -Yüncü et al. (2007) examine the relationship between financial intermediary development, namely banking sector development, and economic growth. Moreover, Atje and Jovanovic (1993) , Demirgüç-Kunt and Levine (1996a,b) , Harris (1997) , Levine and Zervos (1998) , Rousseau and Wachtel (1998) , and Arestis et al. (2001) study the relationship between stock market development and economic growth. Beck and Levine (2004) investigate the impact of both stock markets and banks on economic growth applying generalized-method-of moments techniques developed for dynamic panels. As a result of these studies, it is now a common belief that well-functioning financial intermediaries and markets ameliorate information and transaction costs to promote efficient resource allocation, and, hence, economic growth. However, researchers have not thoroughly examined the underlying mechanisms that lead to the positive relationship between the degree of development of the financial system and economic growth. Although the relationship between the banking sector, stock market and economic growth is extensively examined in the literature, there is no study that focuses on the effect of the development of derivative markets on economic growth. For instance, is it only the banking sector or also the stock market within the financial system that contributes to economic growth? Does the development of futures markets contribute to economic growth as well?
Şendeniz
In this study, we use both dynamic panel and time-series approaches to examine the relationship between futures market development and economic growth in developing and developed countries. Analyzing this relationship is important, because clarifying the role of futures markets in economic growth may lead to government policies that support developing their derivative markets in order to promote economic growth. Especially in emerging markets, most of the production takes place in privately held small firms where risk sharing is absent most of the time. Thus, promoting financial markets and services that ease risk sharing in these countries may result in welfare increase.
The organization of the rest of the paper is as follows. Section 2 describes the data; the Dynamic Panel Model and its results are discussed in section 3; Section 4 contains time-series analyses and their results; and section 5 concludes the paper.
Data
In this study, we perform both dynamic panel and time-series analyses in order to examine the relationship between futures market development and economic growth for both developed and developing countries. We also use dummy variables to control for the effect of financial crisis. The dummy variable takes a value of one during the years of crises and in the preceding and following years, and zero in the other years.
Dynamic Panel Model
To examine the relationship between futures market development and economic growth, we employ the generalized-method-of moments (GMM) estimators developed for dynamic panel models by Arellano and Bond (1991) and Holtz-Eakin et al. (1988) .
As Edison et al. (2002) argue, the dynamic panel approach offers many advantages for researchers in the estimation of a relationship. First, dynamic panel econometric technique allows us to exploit the time-series nature of the relationship between the variables with pooled cross-section and time-series data. Second, by using this technique we are able to remove any bias created by unobserved country-specific effects. Third, it controls for the potential endogeneity of all explanatory variables.
Thus, we view the dynamic panel estimator as a better technique to examine the relationship mentioned above.
The data used in dynamic panel estimation covers the period 1994-2003. Table 3 presents descriptive statistics and correlations. Belgium had the highest growth rate of 10.17% in 1999, while Hong Kong, China had the lowest growth rate of -5.45% in 1998. In terms of the value of futures contracts as a percentage of GDP, Hong Kong, 2 See Edison et al. (2002) and Beck and Levine (2004) .
China had the highest value of 291% in 1997. Belgium, with only 2 %, had the lowest value of futures contracts as a percentage of GDP in 1994.
<<Table 3 here>>
We start with the following regression equation:
(1)
where y is the logarithm of real GDP, X represents the set of explanatory variables including the futures market development measure, η is an unobserved country-specific effect, ε is the error term, and the subscripts i and t represent country and time period, respectively.
The above equation can be rewritten as Arellano and Bond (1991) propose to difference the above equation in order to eliminate the country-specific effect:
Differencing eliminates the country-specific effect; however, it introduces a new econometric problem. The new error term in the difference equation ( ε ) is now correlated with the lagged dependent variable ( ). By assuming that the error term is not serially correlated, and the explanatory variables are weakly exogenous (i.e., the explanatory variables are uncorrelated with future error terms), the GMM dynamic panel estimator uses the following moment conditions:
Arellano and Bond (1991) suggest a two-step GMM estimator using the above moment conditions. In the first step, the error terms are assumed to be independent and homoskedastic across countries and over time. In the second step, the residuals from the first step are used to construct a consistent estimate of the variance-covariance matrix.
The consistency of the GMM estimator mainly depends on the assumptions that the error terms do not exhibit second order serial correlation and that the instruments are valid. To check whether or not these assumptions hold, we run the Sargan and serial correlation tests. Failure to reject the null hypothesis of these tests implies that the assumptions of the estimation hold.
Results of Dynamic Panel Analyses
In this section, we present the results of the GMM dynamic panel estimation. As can be seen in Table 4 , the development of futures markets has a positive significant effect on economic growth.
<<Table 4 here>>
The results in Table 4 
Unit Root Tests
Existence of a stationary linear combination between non-stationary series suggests the existence of a cointegrating relationship between them. Therefore, the stationarity of the series should be tested. Table 5 presents the results of the ADF and PP unit root tests for 22 countries in levels and first differences.
<<Table 5 here>> 3 Lags between 1 and 10 were checked, and the lag that minimized the Akaike Information Criterion (AIC) was chosen when performing the ADF test. The Newey-West bandwidth automatic selection was used when performing the PP unit root test.
Cointegration Tests
Although individual series are non-stationary, a linear combination of these series may be stationary. Therefore, such a stationary linear combination, i.e., the cointegrating equation, is searched. Johansen's cointegration tests are performed to see if the non-stationary series FUTURES and GDP move together over time and if cointegration exists among them. Table 6 presents the results of the Johansen cointegration tests.
The finding of cointegration between the series FUTURES and GDP for all countries suggests the presence of co-movements among the variables, indicating longrun stationarity. To see the speed of adjustments of the variables to deviations from their common stochastic trend, the error correction model (ECM) is used. The ECM corrects the deviation from the long-run equilibrium by short-run adjustments.
Granger-causality Tests
Granger-causality tests are performed to see the direction of the causal link between futures market development and economic growth. Granger-causality establishes the leading role of one variable in the fluctuations of another. The basic rationale of Granger-causality is that the change in FUTURES Granger-causes the change in GDP, if past values of the change in FUTURES improve unbiased leastsquares predictions about the change in GDP. We run Granger-causality regressions of the following form:
where ∆ is the change operator, and u, and v are the error terms. For the right-hand side of the above equations, we tried lags between 1 and 10 and chose the lag that yielded the smallest Akaike Information Criteria (AIC).
In the above Granger-causality regressions, if π 12 parameters are jointly zero, it is indicated that futures market development does not Granger-cause GDP growth, whereas if π 21 parameters are jointly zero, it is indicated that GDP growth does not Granger-cause futures market development. The null hypotheses are that futures market development does not Granger-cause GDP growth in the first regression and that GDP growth does not Granger-cause futures market development in the second regression. If none of the null hypotheses are rejected, it can be concluded that GDP growth and futures market development are Granger-independent. If both are rejected, it implies a Granger-feedback between GDP growth and futures market development. Table 7 presents the results of Granger-causality tests. It is observed that in Brazil, France, Japan and Portugal the change in FUTURES Granger-causes the change in GDP (∆ FUTURES ⇒ ∆ GDP). The reverse causality is observed in Hong Kong, China, the Netherlands, Norway and Portugal; that is, the change in GDP Grangercauses the change in FUTURES (∆ GDP ⇒ ∆ FUTURES). The bi-directional causality in Portugal suggests interdependence between the futures market development and economic growth. The causalities from FUTURES to GDP are observed with a 5 percent significance level for Brazil, France, Japan and Portugal; the causalities from GDP to FUTURES are observed with a 5 percent significance level for Hong Kong, China, Norway and Portugal, and with a 10 percent significance level for the Netherlands. This relationship is not observed for the other countries. <<Table 7 here>>
Vector Error Correction Models
Engle and Granger (1987) The VECM has the following form: Table 8 .
<<Table 8 here>>
Variance Decomposition and Impulse-Response Function Analysis
We performed variance decomposition and impulse-response function (IRF) analyses to see the relationship between futures market development and economic growth. Variance decomposition breaks down the variance of the forecast error for each variable into components that can be attributed to each of the endogenous variables.
Thus, it provides information about the relative importance of each random innovation in how it affects the variables. Table 9 shows the variance decompositions of FUTURES and GDP series for 22
countries. To illustrate the interpretation of (10) where y is the vector of endogenous variables, and ε is the vector of the error term.
Estimates of the impulse-response function analysis are shown in Table 10 . It is observed that, in general, one standard deviation FUTURES innovation affects GDP in the long term. <<Table 10 here>>
The above variance decomposition and impulse-response function analyses are factorized by Cholesky Decomposition, and ordering for Cholesky is FUTURES to GDP. If the residuals of FUTURES and GDP are uncorrelated, i.e., less than 0.2, a change in the ordering does not affect the results. However, if the correlation coefficients of the residuals are greater than 0.2, ordering is important. After checking for the residual correlation matrices, it is seen that for Australia, Austria, Belgium, France, Hungary, Italy, New Zealand and Portugal the residuals of FUTURES and GDP are correlated, i.e., correlation coefficients are greater than 0.2. This makes the ordering important for these countries. Therefore, for these eight countries, the variance decomposition and impulse-response function analyses are repeated for the reverse ordering, i.e., GDP to FUTURES. The results are given in Table 11 To summarize, our panel data estimations suggest that futures market development has a significant impact on economic growth, whereas our time-series estimations in general indicate that this relationship is more robust for the countries that have medium-sized futures market value relative to their GDPs. a Sargan test has the null hypothesis that the over-identifying restrictions are valid.
b Serial correlation test has the null hypothesis that errors in the first-difference regression exhibit no second order serial correlation. *, **, and *** stand for the significance at 10%, 5%, and 1% level, respectively. Null hypothesis: i) change in FUTURES does not Granger-cause change in GDP, ii) change in GDP does not Granger-cause change in FUTURES. *, **, and *** stand for the significance at 10%, 5%, and 1% level, respectively. 
